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organizing ontology mappings using edge
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H1.1 Userswil takelesstimewithCogZthanCogZ-e. Rejected∗
H1.2 Intermsofaccuracy,therewilnotbeanysignificantdifferencebetweenCogZandCogZ-e. Accepted
H1.3 TheperceivedlevelofdifficultyofagiventaskwilbemoreinCogZthanCogZ-e. Mixed
H1.4 Userswil belessconfidentintheirresultsafterusingCogZthanCogZ-e. Rejected
H1.5 Userswil reportthatCogZislessusefulthanCogZ-e. Accepted
H1.6 Userswil reportthatCogZissimilarineaseofusetoCogZ-e. Rejected∗
H1.7 Userswil preferCogZ-eoverCogZ. Accepted




H2.5 Userswil reportthatCogZ-eismoreusefulthanCogZ. Accepted
H2.6 Userswil reportthatCogZ-eissimilarineaseofusetoCogZ. Rejected∗

























































































































































































































































































































































































































































































































[43]J. Hendler. OWL Webontologylanguage. http://www.w3.org/TR/owl-
features/,lastviewedon02February2011.
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Informed Consent Form 
Title: A comparison of unbundled and bundled edges in the context of ontology alignment 
software 
Researcher: Muhammad Nasir, Dept. of Computer Science, Memorial University of Newfoundland; 
muhammad.nasir@mun.ca 
You are invited to take part in a research project entitled “A comparison of straight edges and edge 
bundling in the context of ontology alignment software”. 
My name is Muhammad Nasir and I am a graduate student in Computer Science. As part of my Master’s 
thesis, I am conducting research under the supervision of Dr. Hoeber and Dr. Evermann. 
This form is part of the process of informed consent. It should give you the basic idea of what the 
research is about and what your participation wil involve. It also describes your right to withdraw from 
the study at any time. In order to decide whether you wish to participate in this research study, you 
should understand enough about its risks and benefits to be able to make an informed decision. This is 
the informed consent process. Take time to read this carefuly and to understand the information given 
to you. Please contact the researcher, Muhammad Nasir, if you have any questions about the study or 
for more information not included here before you consent. 
It is entirely up to you to decide whether to take part in this research. If you choose not to take part in 
this research or if you decide to withdraw from the research once it has started, there wil be no 
negative consequences for you, now or in the future. 
The user study wil help in analysing the value of visualization techniques for the ontology alignment 
domain. The primary objective of this study is to determine the benefits of the edge-bundling technique 
to ontology mapping tasks. Also it wil help in making the studied technique beter and more efective, 
by understanding the feedback you provide while conducting the study. 
An ontology is a formal representation of knowledge about a domain. It is composed of sets of concepts 
and their relationships within a domain. Today, many ontologies overlap in content and diferent 
ontologies exist for similar domains. In order for such domains to interact efectively with each other, 
the ontologies representing them need to be aligned. 
In this study, you wil be asked to complete a training task as wel as four mapping related tasks using 
two diferent ontology mapping software interfaces and two diferent pairs of ontologies. You wil be 
given a description of the source and target ontologies and information about the mappings that you 
are to verify. You wil then be asked to perform this verification task using the assigned interface, 
folowed by an adding task where you can add additional mappings based on your understanding of the 
ontologies. 
Your activities during the study wil be video and audio recorded (over your shoulder, focusing on the 
computer screen, keyboard, and mouse), and you wil be asked to explain what you are doing and what 
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you are thinking while performing the tasks. Three diferent sets of questionnaires wil be administrated 
in this study: a pre-study questionnaire to ask about your ontology and knowledge representation 
experience, in-study questionnaires folowing each task, to assess your familiarity level with the domain 
of ontologies being used, to evaluate your confidence level of the results while performing each task, as 
wel as your experience regarding the level of task dificulty, and a post-study questionnaire to capture 
your feelings and experiences with using the interfaces. In the end, a debriefing session wil be 
conducted to ask about your general comments about the interfaces.  
In a nutshel, you wil be required to perform the training task, two mapping verification tasks, two 
mapping addition tasks, and answer pre-task, in-task, and post-task questionnaires. These activities wil 
require approximately 60 minutes of your time, and wil be conducted in the User Experience Lab in the 
Department of Computer Science at Memorial University. 
You wil be compensated $10 for participation in this study, regardless of your performance or ability to 
complete the tasks. Participation in this could be a great experience for you in terms of studying and 
observing research methods in practice. This might help you in improving your own research (at present 
or in the future). Given the importance of ontologies and ontology alignment research, the results of this 
study wil provide empirical evidence regarding the benefits of using the edge-bundling techniques as a 
novel way of organization of the mappings results. 
You can withdraw your participation in this study at any time, and your decision to participate in this 
study, and your subsequent involvement in it, wil have absolutely no bearing on any other dealings you 
have with Mr. Nasir, Dr. Hoeber, or Dr. Evermann. 
Knowledge of your identity is not required. You wil not be asked to write your name or any identifying 
information on the research questionnaires. The video and audio recordings wil be used for analysis 
purposes and the comments you make relevant to the assigned tasks or to the use of the software wil 
be transcribed and identified only using a participant ID. The original raw data wil only be accessed by 
the investigators (Mr. Nasir, Dr. Evermann, or Dr. Hoeber). Al research materials wil be held 
confidential by the Principle Investigator and kept in a secure on-campus location and on password-
protected computers for a period of five years, after which it wil be destroyed in accordance with 
University policy. 
The proposal for this research has been reviewed by the Interdisciplinary Committee on Ethics in Human 
Research and found to be in compliance with Memorial University’s ethics policy. If you have ethical 
concerns about the research (such as the way you have been treated or your rights as a participant), you 
may contact the Chairperson of the ICEHR at icehr@mun.ca or by telephone at 709-864-2861. 
The results of the user study wil be used for analysis and discussion in Mr. Nasir’s M.Sc. thesis as wel as 
in conference and/or journal publications. You are welcome to study the results after they have been 
published. You can obtain copies of the results in this study, upon completion, by contacting Dr. Hoeber, 
in care of the Department of Computer Science, Memorial University. 
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You are welcome to ask questions at any time during your participation in this research. If you would 
like more information about this study after its completion, please contact: Muhammad Nasir at 
muhammad.nasir@mun.ca. 
Consent: 
Your signature on this form means that: 
 You have read the information about the research. 
 You have been able to ask questions about this study. 
 You are satisfied with the answers to al your questions. 
 You understand what the study is about and what you wil be doing. 
 You understand that you are free to withdraw from the study at any time, without having to 
give a reason, and that doing so wil not afect you now or in the future. 
 You understand that should you choose to withdraw from the study, any data colected from 
you up to this point wil be deleted/destroyed. 
 




I have read and understood what this study is about and appreciate the risks and benefits. I have had 
adequate time to think about this and had the opportunity to ask questions and my questions have been 
answered. 
 I agree to participate in the research project understanding the risks and contributions of my 
participation, that my participation is voluntary, and that I may end my participation at any time. 
 
A copy of this Informed Consent Form has been given to me for my records. 
 
Participant Name (please print legibly):   _____________________________ 
Signature :     _____________________________ 
Date  :     _____________________________ 
 
Researcher’s Signature: 
I have explained this study to the best of my ability. I invited questions and gave answers. I believe that 
the participant fuly understands what is involved in being in the study, any potential risks of the study 
and that he or she has freely chosen to be in the study. 
 
 
 ______________________________    _____________________________ 
Signature of Principal Investigator      Date 
 
Investigators: 
Mr. Muhammad Nasir 
M.Sc. Student 




Dr. Orland Hoeber 
Assistant Professor 




Dr. Joerg Evermann 
Associate Professor 
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Introduction to Ontologies and training material 
Introduction: 
Ontology is a formal representation of knowledge about a domain. It is composed of sets of 
concepts and their relationships within a domain. It defines the terms used to describe and 
represent an area of knowledge. They have become a popular way of sharing and re-using 
knowledge among academia and industry.  
Example: University-domain Ontology 
A university is an institution of higher education and research, which grants academic degrees 
in a variety of subjects. A university is a corporation that provides both undergraduate 
education and postgraduate education.  The word university means "community of teachers 
and scholars." Members are usualy students, staf, faculty members and others. One of the 
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Ontology Issues : 
Many ontologies now-a-days over lap in content.  Diferent ontologies exists for similar 
domains. The common issues are language ambiguities (same term but diferent meanings) etc. 
For two domains to interact with each other their underlying ontologies needs to aligned.  
Ontology Alignment : 
Ontology alignment is the process of determining correspondences between concepts among 
two diferent ontologies.  A mapping or link is created when two concepts in two diferent 
ontologies, are found to be similar to each other. 
 
 
Concept ‘reservationNumber’ in Ontology A (source) is similar to concept ‘recordLocator’ in 
Ontology B (target) therefore a mapping link can be created among them.  The green curve 
shows the mapping link. 
Commonly, ontology mappings are produced by an ontology alignment system at hand and the 
user has to verify them.  Due to complex nature and significant size of current ontologies, these 
systems produce a large number of candidate mappings. This results into a visual mess and the 
user has to deal with.  This study intends to examine the efects of using a visual technique 
edge-bundling in mapping visualization.  Edge-bundling technique helps in visualy organizing 
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the mappings.  It wraps up the mappings which share a part of their pathway between the 
source and target ontology, thus forming a bundle.  To fuly understand the nature of this 
study, the folowing sample tasks which wil be performed prior to the actual study. This wil 
aid in understanding the nature of the problem as wel as wil provide a realistic scenario as 
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Training Ontology Domain = General things 
 
 
Task Scenario 1 – Locate data relationships 
 
You have been provided with a two diferent ontologies which relate to the cooking and 
recreational domain. Imagine you are an ontology merging expert and want to find which data 
elements in the source ontology are linked or related to another element in the target 
ontology.  
Your tasks are as folows: 
1. Find any three (3) data nodes in source ontology and their links to other elements in 
target ontology as wel as their mapping relation by using the CogZ interface.  
For example: Data element in source ontology (O1) is “Internet” and it relates to 
another element “Internet” (via a line) in target ontology (O2) and the relation is 
equivalent then the mapping would be O1: Internet _=_ O2: Internet 










1. How confident are you in your finding of mapping links for this task? 
1 2 3 4 5 
(Very confident)  (Neutral)  (Very unconfident) 
 
2. How dificult did you find it to complete this task? 
1 2 3 4 5 
(Very easy)  (Neutral)  (Very dificult) 
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Task Scenario 2 – Locate data relationships 
 
You have been provided with a two diferent ontologies which relate to the cooking and 
recreational domain. Imagine you are an ontology merging expert and want to find which data 
elements in the source ontology are linked or related to another element in the target 
ontology.  
Your tasks are as folows: 
1. Find any three (3) data nodes in source ontology and their links to other elements in 
target ontology as wel as their mapping relation by using the CogZ-e interface.  
For example: Data element in source ontology (O1) is “United Kingdom” and it relates 
to another element “United Kingdom” (via a line) in target ontology (O2) and the 
relation is equivalent then the mapping would be O1: United Kingdom _=_ O2: United 
Kingdom 












1. How confident are you in your finding of mapping links for this task? 
1 2 3 4 5 
(Very confident)  (Neutral)  (Very unconfident) 
 
2. How dificult did you find it to complete this task? 
1 2 3 4 5 
(Very easy)  (Neutral)  (Very dificult) 
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Task Scenario 3 – Create a mapping link 
Imagine you are an ontology domain expert and want to add any mappings between the source 
and target ontology concepts, which the alignment algorithm has missed.  Find any two 
concepts in the given source and target ontologies that you believe should be mapped and 
create a mapping link between them using the CogZ interface. Write the names of the source 
and target ontology concept as wel as the nature of relationship you have created among 



















1. How confident are you in adding a mapping for this task? 
1 2 3 4 5 
(Very confident)  (Neutral)  (Very unconfident) 
 
2. How dificult did you find it to complete this task? 
1 2 3 4 5 
(Very easy)  (Neutral)  (Very dificult) 
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Task Scenario 4 – Create a mapping link 
Imagine you are an ontology domain expert and want to add any mappings between the source 
and target ontology concepts, which the alignment algorithm has missed.  Find any two 
concepts in the given source and target ontologies that you believe should be mapped and 
create a mapping link between them using the CogZ-e interface. Write the names of the source 
and target ontology concept as wel as the nature of relationship you have created among 



















1. How confident are you in adding a mapping for this task? 
1 2 3 4 5 
(Very confident)  (Neutral)  (Very unconfident) 
 
2. How dificult did you find it to complete this task? 
1 2 3 4 5 
(Very easy)  (Neutral)  (Very dificult) 
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Pre-study questionnaire and user study tasks 
Pre-Study Questionnaire 
Please answer the folowing questions in regards to your background. Circle the answer that best 
describes you or your opinion. 








3. How confident are you about your knowledge regarding ontologies? 
1 2 3 4 5 
(Very confident)  (Neutral)  (Not at al confident) 
 
 
4. Have you used any structure or database or ontology mapping/matching system before (for e.g., 
COMA++, SMatch, Protege, Anchor-Prompt)? 
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User Study Tasks 
Task 1:  Verification of mappings with CogZ 
Imagine you are a data manager in a department of a data mining company which deals with the data 
integration. You have been hired to map two ontologies to each other which represent the domain of 
an academic conference. The mappings have already been computed and presented to you. Your task 
is to verify any 5 of the 15 mappings shown to you. Tel the instructor clearly which mapping you 



















1. How familiar are you with the academic conference domain? 
 
1 2 3 4 5 
(Very familiar)  (Neutral)  (Very unfamiliar) 
 
2. How confident are you that the mappings you have verified for this task are correct? 
 
1 2 3 4 5 
(Very confident)  (Neutral)  (Not at al confident) 
 
3. How dificult did you find it to complete this task? 
1 2 3 4 5 
(Very easy)  (Neutral)  (Very dificult) 
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Task 2:  Add a mapping with CogZ 
Imagine you are a data manager in a department of a data mining company which ofers services for 
data integration. You have been hired to map two ontologies to each other which represent the domain 
of an academic conference. The mappings have already been computed and presented to you. This time 
your task is to add a mapping link between two concepts which you believe are similar to each other 
and the mapping link is missing between them. Please add 5 any mappings that you feel are missing and 











1. How familiar are you with the academic conference domain? 
 
1 2 3 4 5 
(Very familiar)  (Neutral)  (Very unfamiliar) 
 
2. How confident are you that the mappings you have added for this task are correct? 
 
1 2 3 4 5 
(Very confident)  (Neutral)  (Not at al confident) 
 
3. How dificult did you find it to complete this task? 
1 2 3 4 5 
(Very easy)  (Neutral)  (Very dificult) 
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Task 3:  Verification of mappings with CogZ-Extended (CogZ-e) 
Imagine you are a data manager in a department of a data mining company which ofers services for 
data integration. You have been hired to map two ontologies to each other which represent the domain 
of an university. The mappings have already been computed and presented to you. Your task is to verify 
any 5 of the 15 mappings shown to you. Tel the instructor clearly which mapping you confirm, which 


















1. How familiar are you with the university domain? 
 
1 2 3 4 5 
(Very familiar)  (Neutral)  (Very unfamiliar) 
 
 
2. How confident are you that the mappings you have verified for this task are correct? 
 
1 2 3 4 5 
(Very confident)  (Neutral)  (Not at al confident) 
 
3. How dificult did you find it to complete this task? 
1 2 3 4 5 
(Very easy)  (Neutral)  (Very dificult) 
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Task 4:  Add a mapping with CogZ-Extended (CogZ-e) 
Imagine you are a data manager in a department of a data mining company which ofers services for 
data integration. You have been hired to map two ontologies to each other which represent the domain 
of a university. The mappings have already been computed and presented to you. This time your task is 
to add a mapping link between two concepts which you believe are similar to each other and the 
mapping link is missing between them. Please add 5 any mappings that you feel are missing and tel the 
















1. How familiar are you with the university domain? 
 
1 2 3 4 5 
(Very familiar)  (Neutral)  (Very unfamiliar) 
 
2. How confident are you that the mappings you have added for this task are correct? 
 
1 2 3 4 5 
(Very confident)  (Neutral)  (Not at al confident) 
 
3. How dificult did you find it to complete this task? 
1 2 3 4 5 
(Very easy)  (Neutral)  (Very dificult) 
173




The folowing set of questions relate to your experiences using CogZ and CogZ-e as your interface for ontology 
mapping verification tasks.   
 
INSTRUCTIONS: Please answer the folowing questions by circling the option that you feel is appropriate. 
 
For Mapping Verification Tasks 
 
Question Please circle only one in each row 
Which interface enabled you to accomplish the 
mapping verification task more quickly? CogZ CogZ-e 
They are  
the same 
Which interface improved your mapping 
verification performance? CogZ CogZ-e 
They are  
the same 
Which interface increased your mapping 
verification productivity? CogZ CogZ-e 
They are  
the same 
Which interface enhanced your efectiveness 
when performing mapping verification? CogZ CogZ-e 
They are  
the same 
Which interface made it easier to verify 
mappings? CogZ CogZ-e 
They are  
the same 
Which interface did you find more useful for 
mapping verification? CogZ CogZ-e 




Question Please circle only one in each row 
Which interface did you find easier to learn to 
operate? CogZ CogZ-e 
They are  
the same 
In which interface you find it easier to get the 
system to do what you wanted it to do? CogZ CogZ-e 
They are  
the same 
With which interface was your interaction more 
clear and understandable? CogZ CogZ-e 
They are  
the same 
Which interface did you find to be more flexible 
to interact with? CogZ CogZ-e 
They are  
the same 
With which interface was it easier for you to 
become skilful in using its features? CogZ CogZ-e 
They are  
the same 
Which interface did you find easier to use? 
 CogZ CogZ-e 
They are  
the same 
 
INSTRUCTIONS: Please rate how strongly you agree or disagree with each of the folowing statements by circling 
the appropriate number. 
 
Question Please circle only one in each row 






























CogZ  without bundling  
CogZ-e  with bundling 
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POST-TASK QUESTIONNAIRE (CONTINUE) 
 
The folowing set of questions relate to your experiences using CogZ and CogZ-e as your interface for ontology 
mapping addition tasks.   
 
INSTRUCTIONS: Please answer the folowing questions by circling the option that you feel is appropriate. 
 
For Mapping Addition Tasks 
 
Question Please circle only one in each row 
Which interface enabled you to accomplish the 
mapping addition task more quickly? CogZ CogZ-e 
They are  
the same 
Which interface improved your addition 
performance? CogZ CogZ-e 
They are  
the same 
Which interface increased your mapping addition 
productivity? CogZ CogZ-e 
They are  
the same 
Which interface enhanced your efectiveness 
when performing mapping addition? CogZ CogZ-e 
They are  
the same 
Which interface made it easier to add mappings? 
 CogZ CogZ-e 
They are  
the same 
Which interface did you find more useful for 
mapping addition? CogZ CogZ-e 




Question Please circle only one in each row 
Which interface did you find easier to learn to 
operate? CogZ CogZ-e 
They are  
the same 
In which interface you find it easier to get the 
system to do what you wanted it to do? CogZ CogZ-e 
They are  
the same 
With which interface was your interaction more 
clear and understandable? CogZ CogZ-e 
They are  
the same 
Which interface did you find to be more flexible 
to interact with? CogZ CogZ-e 
They are  
the same 
With which interface was it easier for you to 
become skilful in using its features? CogZ CogZ-e 
They are  
the same 
Which interface did you find easier to use? 
 CogZ CogZ-e 
They are  
the same 
 
INSTRUCTIONS: Please rate how strongly you agree or disagree with each of the folowing statements by circling 
the appropriate number. 
 
Question Please circle only one in each row 
How dificult was it to find potential concepts for 













How dificult was it to find potential concepts for 















CogZ  without bundling  
CogZ-e  with bundling 
Note: 
CogZ  without bundling  
CogZ-e  with bundling 
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POST-TASK QUESTIONNAIRE (CONTINUE) 
 
Please rank your mapping verification interface preference (order from 1 to 2):  
____________ CogZ 
____________ CogZ-e (with Edge-bundling) 
 
Please rank your mapping addition interface preference (order from 1 to 2):  
____________ CogZ 
____________ CogZ-e (with Edge-bundling) 
 
 



























University Ontology A 
178
University Ontology B 
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Conference Ontology A 
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Common Things Ontology A 
182
 Common Things Ontology B 
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